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[57] - ABSTRACT

Several embodiments of motorcycle exhaust systems
having forward and rearward exhaust pipes at least one
of which extends transversely in a transversely extend-
ing expansion chamber for improving high speed per-
formance. In addition, a variety of control valves are
incorporated for varying the reflective area of the ex-
haust pipe ends so as to improve low speed and mid-

range performance.

29 Claims, 14 Drawing Sheets
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It is yet another object of this invention to providean =

1

EXHAUST GAS CONTROL MEANS FOR
MOTORCYCLE AND THE LIKE

BACKGROUND OF THE INVENTION

>

This invention relates to an exhaust gas control means -

for a motorcycle and the like and more particularly to

an improved arrangement for controlling the exhaust

gases of an internal combustion engine and for arrang-
ing the exhaust components in a motorcycle.

It is well known that the tuning of an exhaust system
for an internal combustion engine is particularly impor-

tant in determining the performance of the engine. It
has been found that the performance of the engine can

be improved significantly if the exhaust pipe which
conveys the exhaust gases from the engine exhaust port

terminates within an expansion chamber. Although

such an arrangement can increase the output of an en-
gine at high speeds, such combined exhaust pipe and
expansion chamber sytems can offer certain disadvan-

tage under other running conditions. This is particularly -

~ true when multiple exhaust pipes from different cylin-
ders discharge into the same expansion chamber. |
It has been found that resonant pulses will occur in

the exhaust pipes which may be transmitted from one

exhaust pipe back into another which can adversely

affect the performance at mid-range. In order to obviate

these difficulties, it has been proposed to provide a
reflective control valve at the termination of the ex-
haust pipe which control valve is positioned in response
to engine running characteristics. The exhaust control
valve can create reflective pulses that will overcome

the deleterious effects aforenoted. The copending appli-

cations “High Performance Exhaust System For Inter-

nal Combustion Engine”, Ser. Nos. 935,340 and 934,

342, filed Nov. 26, 1986 in the name of Hideaki Ueda

10

,

improved exhaust gas control arrangement for motor- -

cycles. |
In connection with the use of control valves in engine

exhaust systems, the heat of the exhaust gases can have

serious effects on the operation of the control valve. -

That is, the substantial temperature differences that-can
exist in an exhaust system from start up to normal run-
ning temperatures can be significant and the operation
of the control valve could be adversely affected by such

an arrangement

It is, therefore, a still further object of this invention

 to provide an improved exhaust gas control arrange-

15

ment for internal combustion engines wherein the ex-
haust control valve i1s maintained at a more .uniferm'-_

. temperature

20

SUMMARY OF THE INVENTION

A first feature of this invention is adapted to be em-

bodied in a motorcycle having an internal combustion

‘engine having a forwardly facing exhaust port, a rear-

- wardly facing exhaust port and first and second exhaust

25

30

35

and assigned to the assignee of this application, disclose

arrangements wherein this principle is described and
the disclosure of these applications is incorporated
herein by reference. f
Although the arrangements disclosed in the afore-
noted copending applications will overcome the perfor-
mance difficulties discussed above, further improve-
ment is possible. Specifically, the arrangements shown
in the aforenoted copending applications position the
‘control valves at the point where the exhaust pipes
enter the expansion chamber. Although such an ar-

rangement has utility in connection with certain engines
and applications, the tuning of the length of the exhaust

pipe and its relationship to the expansion chamber can
be particularly important. In some instances, it is desir-
 able to have the exhaust pipe extend into the expansion
- chamber and terminate within the expansion chamber.
Furthermore, with many types of compact vehicles

such as motorcycles and the like, the actual placement
of the valve in relation to the engine, bearing in mind

that the exhaust system passes beneath the engine and

ground clearance is extremely critical, can make ar-

rangements of the type shown in the aforenoted co-
pending applications less than fully satisfactory.
It 1s, therefore, a principal object of this invention to

435

pipes conveying exhaust gases from respective exhaust
ports downwardly and to the rear of the engine. An
expansion chamber is positioned beneath and to the rear.

of the engine and extends transversely of the motorcy-

cle. At least one of the exhaust pipes enters the expan-
sion chamber through one of its sides and extends trans--

‘versely of the motorcycle to an end terminating within

the expansion chamber at a point spaced from the side

- through which it entered. The other exhaust pipe also
terminates within the expansion chamber. Means are =
prowded for discharging the exhaust gases from the

e}cpansmn chamber to the atmosphere.
Another embodiment of this 1nvent10n is adapted to -

be embodied in a. motorcycle having an internal com-

bustion engine that has an exhaust port and an exhaust. '

pipe that conveys exhaust gases from the exhaust port

‘downwardly and to the rear of the engine. In accor-
dance with this feature of the invention, the exhaust
pipe enters into an expansion chamber that is positioned .~

beneath and to the rear of the engine and which extends -
transversely of the motorcycle. The portion of the ex-

haust pipe that extends into the expansion chamber also
extends transversely of the motorcycle. A reflective

- valve arrangement is contained within the expansion .

50

55
- system and exhaust control arrangement

provide an improved exhaust control system for an

internal combustion engine. |
It is a further object of this invention to prowde an

65

improved exhaust gas control arrangement that is par-

ticularly adapted for exhaust gas tuning and which can
be applied to compact vehicles such as motorcycles.

chamber.

BRIEF DESCRIPTION OF THE DRAWINGS

" FIG. 1 is a side elevational view of a motorcycle
having an exhaust system and exhaust control arrange-
ment constructed in accordance with an embodiment of

the invention. |
FIG. 2 is an enlarged top plan view of the exhaust .

FIG. 3 is a cross-sectional V1ew taken along the line
3—3 of FIG. 2.

FIG. 4 is an enlarged cross-sectional view taken-
along the line 4—4 of FI1G. 2.

FIG. 5 is a top plan view, in part similar to FIG. 2,
showing another embodiment of the invention.

FIG. 6 is a cross-sectional view taken along the line
6—6 of FIG. 5.

FIG. 7 is an enlarged cross-sectional view taken
along the line 7—7 of FIG. S.

FIG. 8 is a further enlarged cross-sectional view
taken along the line 8—8 of FIG. 7. |



4,860,538

3

FIG. 9 is a top plan view, in part similar to FIGS. 2
and 5, showing yet another embodiment of the inven-

tion.
FIG. 10 is an enlarged cross-sectional view taken

- along the line 10—10 of FIG. 9.

FIG. 11 is a top plan view, in part similar to FIGS. 2,

5 and 9, with a portion broken away, showing yet an-
other embodiment of the invention.

F1G. 12 is a side elevational view of the embodiment

shown in FI1G. 11.

valve body of this embodiment is constructed.
FIG. 14 is a partial view, in part similar to FIG. 11,

with a portion broken away and showing yet another

- embodiment of the invention.
FIG. 15 is an enlarged elevational view showmg the

 valve mechanism of this embodiment.
FIG. 16 is a partial top plan view, in part similar to

10
FIG. 13 is a partially exploded view showing how the

15

FIGS. 11 and 14, showing yet another embodiment of

the invention. =
FIG. 17 is a cross-sectional view taken along the line

17—17 of FIG. 16.
~ FIG. 18 is a top plan view of an exhaust system con-

 structed in accordance with yet another embodiment of

the invention.
FIG. 19 is a side elevatlonal view of the embodlment

shown in FIG. 18.
FIG. 20 is a further enlarged top plan view of thls

embodiment. |
FIG.2l1s a cross—s_ectmnal view taken along the line

21—21 of FIG. 20.
FIG. 22 is a cross-sectional view taken along the line

FIG. 23 is a perspective view of an exhaust system

~ constructed in accordance with yet another embodi-

‘ment of the invention.
FIG. 24 is an enlarged top plan view of this embodi-
- ment, with a portion broken away.

FIG. 25 is a cross-sectional view taken along the line

- 2525 of FIG. 24.

20

25

30

35

FIG. 26 is a perspective view of the construction -

shown in FIG. 25 and illustrates how the valve is assem-
- bled.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring first to FIG. 1, a motorcycle is indicated
~ generally at 31. The motorcycle 31 is depicted as a
typical environment in which the invention may be
practiced, although it is to be understood that certain
facets of the invention may have applicaton with other

4

engme having a forwardly dlsposed cylinder bank 42
and a rearwardly disposed cylinder bank 43. The cylin-
der banks 42 and 43 each have pairs of cylmders A

combined crankcase, transmission assembly 44 is posi-

tioned beneath the cylinder banks 42 and 43 and con-
tains the output shaft of the engine which shaft rotates
about a generally transversely extending axis. This shaft

~drives a change speed transmission of a known type.

The change speed transmission drives the rear wheel 39
in any suitable manner. Although the invention has
particular utility in conJunctmn with a V2, four-cycle
internal combustion engine, certain facets of the inven-
tion may be employed with engines having other cylin-

der numbers or other configurations.

The rear wheel 39 is suspended for suspension move-
ment relative to the frame assembly 32 by means includ-
ing a trailing arm 45 that is pivoted about a pivot point
46. A combined shock absorber, spring assembly 47
cushions the movement of the rear wheel 39 relative to

the frame 32.°

As has been noted, the construction of the motorcy-
cle as thus far described may be considered to be con-
ventional and typical of the environment in which the
invention may be practiced. The invention resides in the
construction of the exhaust system for the engine and
this exhaust system is indicated generally by the refer-
ence numeral 48 and incorporates an exhaust gas con-
trol arrangement, mdxcated generally by the reference
numeral 49.

Referring now additlonally to FIGS. 2 and 4, the .
exhaust system 48 is depicted in more detail. It should

be noted that the cylinder banks 42 and 43 define, re-

spectively, forward and rearwardly facing exhaust
ports (not shown) that also are inclined so as to face
downwardly. A first exhaust pipe 51 extends from the
exhaust port of the cylinder bank 42 first forwardly and.
downwardly and then curves rearwardly under the
crankcase, transmission assembly 44. A recess may be

formed in the underside of the crankcase, transmission

assembly 44 so as to clear the trailing portion of the
exhaust pipe 51 so as to improve ground clearance.
- A second exhaust pipe 52 extends from the exhaust

. port of the rear cylinder bank 43 in a generally down-

45

50

types of vehicles or with other applications for internal

combustion engines. |

The motorcycle 31, may generally have a conven-
tional configuration, and is depicted as being comprised
of a frame assembly 32 that mounts a front fork assem-
bly 33 for steering movement relative to a head pipe 34.
" A front wheel 35 is suspended by the front fork assem-
bly 33 in a known manner and is steered by a handlebar

arrangement 36.
A fuel tank 37 is carried on the frame assembly 32

rearwardly of the handlebar 36 and a seat 38 is sup-

ported to the rear of the fuel tank 37 for accommodating
a rider. A driven rear wheel 39 is positioned beneath the
seat and is driven by a power unit, indicated generally
by the reference numeral 41.

In the illustrated embodiment, the power unit 41 1is

35

65

- comprised of a V2, four-cycle, internal combustion

ward direction rearwardly of the engine. The exhaust -
pipe 52 has its inlet end in communication with the
exhaust port of the cylinder bank 23 for receiving the
exhaust gases discharged from the combustion chamber

of this cylinder bank. It should be noted from the figures
that the exhaust pipe 52 has, at its lower end, a re-

entrantly curved U-shaped section. This section is pro-

vided so that the length of the exhaust pipe 52 from its

inlet end to its outlet end, to be described, is substan-
tially the same as the length of the exhaust pipe 51 from
its inlet end to its outlet end. =~
The exhaust pipes 51 and 52 all merge into a common
expansion chamber 55 that is positioned rearwardly of
the crankcase, transmission assembly 44 and generally
beneath .it. The expansion chamber 55 extends trans-
versely across the width of the motorcycle 31 and thus
can have significant volume so as to achieve the desired
exhaust gas tuning. =

Referring now pnmarﬂy to FIGS 2 and 4, 1t will be
seen that the exhaust pipes 51 and 52 extend into the
expansion chamber 55 from one side thereof and termi-
nate between its forward and rear side walls at about the
transverse middle of the expansion chamber 55. As a
result, it is possible to lengthen the exhaust pipes 51 and -'
52 so as to provide the desired tuning.
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The exhaust gases which are delivered from the ex-
haust pipes 51 and 52 to the expansion chamber 55 are
discharged to the atmosphere through a pair of tailpipe,
muffler assemblies 56 and 57, which exit from the same
side of the expansion chamber 35 through which the 35
exhaust pipes 51 and 52 enter. The tailpipe mufflers 56
and 57 lie on the same side of the rear wheel 39. The
exhaust gases are delivered to one end of the tailpipe
muffler 56 from the expansion chamber 55 through a

short connecting pipe section 58. Exhaust gases are 10

delivered to the tailpipe muffler 57 directly through a
side of it that is connected in communication with the
expansion chamber 55. The tailpipe mufflers 56 and 57
are joined together and supported by means of a bracket
assembly 59 that is suitably fixed to the frame assembly. 15
32. |

The combination of the exhaust pipes 51 and 52 and
expansion chamber 55 are tuned so as to permit a high
power output. As has been noted, however, the fact that
the cylinders of the engine fire at different intervals, 20
may cause pulsations in the expansion chamber 55 that
are transmitted back through the exhaust pipes to the
other cylinder ports which can adversely affect perfor-
mance under certain runmng conditions. |

The valve assembly 49 is provided so as to preclude 25
such deterioration in low and mid-range performance.
The valve assembly 49 includes a valve member 61 that
is carried on a pair of stub shafts 62 and 63 which extend
generally longitudinally relative to the motorcycle 31.
The stub shaft 62 is journaled in a bearing plate 64 that 30
closes an opening in the forward wall of the expansion
chamber 55. The stub shaft 63 is journaled in a bearing
plate 65 that closes an opening in the rear wall of the
expansion chamber 58.

A pulley 66 is affixed to an exposed forward end of 35
the stub shaft 62. The rotational position of the valve
member 61, which extends across the ends of the ex-
haust pipes 51 and 52 as best seen in FIG. 3, 1s con-
trolled by an electric motor (not shown) which is con-
nected by flexible cables to the pulley 66. The electric 40
motor 1s, in turn, controlled by a computer that is
mapped in response to a sensed engine running condi-
tion, such as speed, so as to position the control valve 61
at the desired position to obtain the desired perfor-
mance in a manner as described in the aforenoted co- 45
pending patent applications.

In the embodiment of FIGS. 1 through 4, the control
valve 49 is positioned approxjmately at the transverse
mid-point of the expansion chamber 55. In some in-
stances, it may be desirable to provide a longer length 50
for the exhaust pipes before their point of entry into the
expansion chamber and FIGS. 5 through 8 show such
an embodiment. This embodiment differs from the em-
bodiment of FIGS. 1 through 4 only in the location and
construction of the control valve and, for that reason, 55
- the remaining components have been identified by the
same reference numerals and will be described in detail
 only insofar as is necessary to understand the construc-
tion and operation of this embodiment.

Referring now to these figures, it will be noted the 60
exhaust pipes 31 and 52 terminate adjacent one end of
the expansion chamber 55. This end of the exhaust pipes
51 and 52 1s supposed by means of an L-shaped bracket -
71 that forms a part of the control valve assembly, indi-
cated generally by the reference numeral 72. The 65
bracket 71, as may be seen from F1G. 7, does not ob-
struct the communication of the ends of the expansion
chamber 5§ with each other.

6

A control valve element 73 1s formed eccentrically on
a pair of stub shafts 74 and 75 which are journaled in
bearing plates 76 and 77, respectively, that are carried
by the bracket 71 and which together with the bracket
form a closure for the openings in the wall of the expan-
sion chamber. The stub shaft 74 extends through its
bearing plate 76 and carries a pulley 78 at its outer end

- which is connected to a remote operator as described in

conjunction with the embodient of FIGS. 1 through 4.
FIGS. 9 and 10 show another embodiment of the
invention which is generally similar to the embodiment

- of FIGS. 5 through 8. This embodiment differs from the

previously described embodiment only in incorporating -
a rotary disk type of control valve rather than a butter-
fly type of control valve. For that reason, components.
of this embodiment which are the same as the previ-
ously described embodiments have been identified by
the same reference numerals and will be described only

 insofar as is necessary to understand the construction

and operation of this embodiment.

Referring specifically to these figures, the control
valve is indicated generally by the reference numeral
101 and comprises a generally dumbbell-shaped valve-
plate 102 that is affixed to a shaft 103. The shaft 103 is
journaled in a bearing plate 104 that forms a closure at
one side of the expansion chamber 55. A pulley 105 is
connected to the shaft 103 for rotating 1t in the manner
as in the previously described embodiments.

The rotational position of the valve member 102 will |
place it either in confronting relationship with the ends
of the exhaust pipes 31 and 52 or clear of them. The

amount of obstruction provided by the valve member

102 can be varied to suit engine running characteristics
as desired and as described in the aforenoted copending
patent applications..

FIGS. 11 through 13 show yet another embodlment
of the invention which is generally similar to the em-
bodiments previously described. This embodiment dif-
fers from the previously described embodiments in that
the ends of the exhaust pipes which enter into the ex-
pansion chamber extends somewhat diagonally across it
so as to permit the use of a simple butterily type throttie
valve arrangement. Because of the similarity of this
embodiment to the previously described embodiments,

those components which are the same or substantially

the same as the previously described embodiments have
been identified by the same reference numerals.
Referring now 5pe<:1fica11y to these figures, a control
valve 151 is positioned in proximity to the outlet ends of
the exhaust pipes 51 and 52. It should be noted that in
this embodiment, a wall of the expansion chamber 55 is

provided with an enlargement 152 that has a pair of
‘semi-circular recesses which cooperate with similar
‘recesses formed in a second piece 153 which, when -

joined together as shown in FIG. 13, form a single valve -
body 154. A shaft 155 carries a pair of valve elements
156 which lie within these cylindrical recesses and
which shaft has a pulley 157 affixed to its end for rotat-
ably positioning it. It will be noted that in their fully
closed positions the valve elements 156 only obstruct
approximately one-half of the flow area of the exhaust
pipes. This is the fully closed position. In the fully .
opened position, the valve elements 156 offer substan-
tially no obstruction or reflective area for the exhaust
pipes.

FIGS. 14 and 15 illustrate another embodiment of the
invention which differs from the embodiment of FIGS.

- 11 through 13 only in the provision of a slide type con-.
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trol valve, indicated generally by the reference numeral

201. The components which are the same or substan-

tially the same as previously described components are
" identified by the same reference numerals as previously
applied. |

The ends of the exhaust pipes 51 and 52 within the
expansion chamber 55 are supported within a valve
“plate 202 that defines a slot in which a valve member
203 slides. The valve member 203 is provided with a
generally square opening 204 which cooperates with
- the exhaust pipe 52 in its fully opened position so as to
provide no reflective area. The end of the valve plate

4,860,538

8

A pair of valve elements 311 and 312 are affixed to

10

203 cooperates with the exhaust pipe 51 so as to provide

a variable reflective area for this exhaust pipe end. .

A link 205 is pivotally connected to the valve plate

203 at one end and to a crank member 206 at its other
end. The crank member 206 is supported on a shaft 207

135

that is journaled in the expansion chamber and which

has an extending end to which a pulley 208 is affixed for
effecting rotation of the crank 206 and reciprocation of
the valve plate 203 so as to vary the effective reflective
area provided at the ends of the exhaust pipes 51 and 52
as with the previously described embodiments.

FIGS. 16 and 17 depict another embodiment of the
invention which is generally similar to the embodiment
of FIGS. 14 and 15. However, this embodiment differs

from that embodiment in employing a poppet type con-

the shaft 305 and cooperate with the ends of the tail-
pipes 51 and 52 in the manner as aforedescribed. A
pulley 313 is affixed to one exposed end of the valve
shaft 305 for controlling its angular position and the -
effective reflective areas provided to the ends of the

exhaust pipes. |

FIGS. 23 through 26 show yet another embodiment

of the invention. In this embodiment, the exhaust pipe
51 enters one side of the expansion chamber 55 and
curves toward its middle while the exhaust pipe 52
enters the other side and curves toward the middle as
best shown in FIG. 24. As a result, the ends of the
exhaust pipes 51 and 52 discharge into the expansion
chamber in opposite transverse direction. It will be

noted that the exhaust pipe 52 is provided with an extra -

bend so as to increase its length so that the exhaust pipes

51 and 52 will have substantially the same length. Muf-

~ fler tailpipe assemblies 351 and 352 exit from the oppo-

20

25

~ trol valve, indicated generally by the reference numeral

251. The poppet type control valve 251 comprises a
valve element 252 that is affixed to a rod 253 that is
slidably supported within a side wall of the expansion

a position in close proximity to the ends of the exhaust
pipes 51 and 52 as shown in the broken line view of
FIG. 16 and the solid line view of FIG. 17 and a re-

10

. chamber 55. The valve member 252 is movabie between

33

 motely positioned location as shown in the solid line

view of FIG. 16. |

A link 254 is pivotally connected at one of its ends to

the support rod 253 and at its other end to a crank mem-

~ ber formed integrally on the pulley 255 for control of 40

the position of the valve member 252 in the manner

aforedescribed.

- FIGS. 18 through 22 show yet another embodiment
of the invention which differs in several regards from

the previously described embodiments. In this embodi-

ment, an expansion chamber 301 extends transversely

across the width of the motorcycle and communicates

45

through 22.

site sides of the expansion chamber 55 and on opposite
sides of the rear wheel like the embodiment of FIGS. 18

In this embodiment, a control valve assembly, indi-
cated generally by the reference numeral 353, controls
the reflective areas of the ends of the exhaust pipes 51
and 52. This control valve assembly 353 is comprised of
a central plate 354 that has a pair of semi-circular reces-
ses formed in its opposite sides. The plate 354 is affixed
to the wall of the expansion chamber 35 at its transverse
mid-point in an appropriate manner. | -

A pair of closure plates 355 and 356 extend through
openings formed in the opposite sides of the expansion
chamber 55 and form closures for openings in these
walls. It should be noted that the closure plates 3535 and
356 carry members 357 and 358 that have arcuate por-

tions which cooperate with the arcuate portions of the

plate 354 when installed so as to define an opening that
supports the ends of the exhaust pipes 51 and 52.

A first valve member 359 is affixed to a valve shaft -
361 which is journaled in the plate 354 and the plate 356.
A second valve member 362 is affixed to a shaft 363 that
is journaled in the plates 357 and 354. The shafts 361 and

- 363 have a tongue and groove connection so that they

will rotate -in--u_ni_son.' A pulley 364 is affixed to the end
of the valve shaft 363 for rotating both of the valve

- shafts in unison and changing the effective area of them

at its opposite sides directly with the inlet ends of a pair -

“of tailpipe muffler assemblies 302 and 303 which lie on
opposite sides of the rear wheel of the motorcyle. The

20

- exhaust pipe 51 from the forward cylinder bank enters

- the expansion chamber 301 through one side and then
- curves toward its mid-point. The exhaust pipe 52 from
the rear cylinder bank enters through the top wall of the
expansion chamber 301 and also terminates through its
mid-point. The ends of the exhaust pipes 51 and 52 are
- scarfed at approximately a 45 degree angle and lie adja-

cent to each other as best shown in FIGS. 21 and 22.

A control valve assembly, indicated generally by the
reference numeral 304 is incorporated for controlling
the reflective area of the exhaust pipe ends. The control
valve 304 includes a control valve shaft 305 that is jour-
naled on opposite walls of the expansion chamber 301
by means of bearing plates 306 and 307. The shaft 305 is

also journaled on a bearing plate 308 that is contained

33

 the control valve is maintained at a more uniform tem-

65

internally in the expansion chamber 301 and is affixed,

as by welding, to its lower face. The plate 308 is formed
with a lightening opening 309 so as to reduce its weight.

as with the previously described embodiments. -

It should be apparent from the foregoing description
that a number of embodiments of the invention have .
been illustrated and described which are effective in
providing good performance under all running condi-
tions by varying the reflective areas of the ends of the -
exhaust pipes. By having the exhaust pipe ends extend
into the expansion chamber and positioning the control
valve therein, it is possible to provide the desired length
and volume ratios for tuning and also will insure that

perature. In addition, a more compact assembly is pro- -
vided which lends itself specifically to application in
small compact vehicles such as motorcycles. Although
a number of embodiments of the invention have been
illustrated and described, it is to be understood that still
further changes and modifications may be made with-
out departing from the spirit and scope of the invention,
as defined by the appended claims.

I claim: o

1. A motorcycle having an internal combustion en-
gine having a pair of oppositely facing exhaust ports and
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first and second exhaust pipes conveying exhaust gases
from respective of said exhaust ports downwardly and
to the rear of said engine, an expansion chamber posi-
tioned transversely beneath and to the rear of said en-

gine, each. of said exhaust pipes extending into said

5

expansion chamber and at least one of said exhaust pipes -

extending transversely across said expansion chamber
from one side thereof and terminating at a place spaced
from the other side thereof, and means for discharging

exhaust gases from said expansion chamber to the atmo-
sphere.

10

2. A motorcycle as set forth in claim 1 wherein the

means for discharging exhaust gases from the expansion

chamber to the atmosphere comprise a pair of tailpipe
mufflers. |

3. A motorcycle as set forth in claim 2 wherein the
tailpipe mufflers exit from the same side of the expan-
sion chamber and lie on the same side of a rear wheel of
the motorcycle.

4. A motorcycle as set forth in claim 2 wherein ex-
haust gases are delivered from the expansion chamber
to one of the tailpipe mufflers through an end thereof
and exhaust gases are delivered from the expansion

chamber to the other of the tailpipe mufflers through a 2

side thereof.
5. A motorcycle as set forth in claim 4 wherein the

tailpipe mufflers exit from the same side of the expan-
sion chamber and lie on the same side of a rear wheel of

the motorcycle. |
6. A motorcycle as set forth in claim 1 wherein the

15
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14. A motorcycle as set forth in claim 8 wherein the
reflective valve means comprises a poppet type valve.

15. A motorcycle as set forth in claim 1 wherein the
exhaust pipes enter the expansion chamber through
opposite sides thereof and each extend transversely into
the expansion chamber from the side through which
they enter.

16. A mctcrcycle as set forth in claim 15 wherein the
exhaust pipes end within the expansion chamber at the
same transverse location.

17. A motorcycle as set forth in claim 16 further
including reflective valve means cooperable with the

“exhaust pipe ends for changing the effective reflective
- area thereof.

18. A motorcycle as set forth in claim 17 whercm the
reflective valve means comprises a common vaive ele-

ment. |
19. A motorcycle as set forth in claim 17 wherein the |
reflective valve means for the exhaust pipes are sup-
ported upon a common rotatable shatft.

20. A motorcycle as set forth in claim 1 wherein the
other of the exhaust pipes enters the expansion chamber

 at a point spaced transversely from the sides thereof.

30

exhaust pipes both enter the expansion chamber

through the same side thereof and both of the exhaust
pipes extend transversely into the expansion chamber.

7. A motorcycle as set forth in claim 6 wherein the

exhaust pipes terminate at the same transverse location

within the expansion chamber.
8. A motorcycle as set forth in claim 7 further includ-

ing reflective valve means disposed contiguous to the
ends of the exhaust pipes for changing the effectwe

reflective area thereof.
9. A motorcycle as set forth in claim 8 wherem the

reflective valve means comprises a rotary valve.
10. A motorcycle as set forth in claim 9 wherein the
valve comprises a single element cooperating with both

of the exhaust pipes for varymg the effective area

- thereof.
11. A motorcycle as set forth in claim 10 wherein the

valve element is rotatable about an axis that extends
perpendicularly to the exhaust pipe ends.

12. A motorcycle as set forth in claim 10 wherein the
reflective valve means rotates about an axis that extends

parallel to the ends of the exhaust pipes.
13. A motorcycle as set forth in claim 8 wherein the

reflective valve means comprises a slide type valve.

33
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21. A motorcycle as set forth in claim 20 wherein the

5 exhaust pipe ends terminate adjacent each other within

the expansion chamber.
22. A motorcycle as set forth in claim 21 further

including reflective valve means cooperating with the
ends of the exhaust pipes within the expansion chamber
for changing the effective reflective area thereof.

23. A motorcycle having an internal combustion en-
gine havmg an exhaust port and an exhaust pipe for

conveying exhaust gases from said exhaust port down-

wardly and to the rear of said engine, an cxpansmn
chamber  positioned beneath and to the rear of said
engine and extending transversely of said motorcycle,
the portion of said exhaust pipe that extends into said
expansion chamber extending transversely relative to
the motorcycle and terminating within said expansion
chamber, and a reflective valve means contained within
said expansion chamber for controlling the effective
reflective area of said exhaust pipe.
24. A motorcycle as set forth in claim 23 wherein the -

rcﬂectlvc valve means compnses a rotary valve.
- 25. A motorcycle as set forth in claim 24 wherein the

rotary valve rotates about an axis that extends perpen-

dicularly to the exhaust pipe end.
26. A motorcycle as set forth in claim 24 wherem the

reflective valve means rotates about an axis that extends

parallel to the exhaust pipe end.
27. A motorcycle as set forth in claim 24 wherein the

rotary valve means comprises a butterfly type valve.
28. A motorcycle as set forth in claim 23 wherein the

- reflective valve means comprises a poppet type valve.
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29. A motorcycle as set forth in claim 23 wherein the

reflective valve means comprises a slide type valve. -
* k  k k XK |
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